An experiment was conducted to determine the dietary effect of different levels of ground black pepper (Piper nigrum) on growth performance and apparent nutrient digestibility of broiler chickens. There were five dietary treatments each containing 0, 0.25, 0.50, 0.75 and 1.00 % black pepper (BP) fed at both starter and finisher phases. One hundred and fifty (150) day old chicks of Arbor-acre strain were divided into five dietary groups having three replication with 10 in each. The five dietary treatments were randomly assigned into five groups. The birds were fed and watered ad libitum. At the starter phase 0.25 and 0.5 % BP improved live weight significantly (p<0.05). Feed intake was significantly (p<0.05) reduced at 1.00% BP. There were no significant differences (P>0.05) in daily gain, feed: gain ratio and protein efficiency ratio. At the finisher phase, final live weight was improved by 0.25% (p<0.05). Final live weight, feed intake, weight gain, feed: gain ratio and protein efficiency ratio were negatively affected by 0.75 and 1.0%BP. Fecal moisture was significantly (P<0.05) reduced by 0.25% while dry matter, protein and ether extract digestibility were improved by all the levels of BP. None of the BP levels improved crude fibre digestibility (p>0.05) over the control. NFE and energy utilization were improved by 0.25 and 0.5%, but significantly (p<0.05) reduced by 1.00% BP.
Introduction
With the increasing demand of poultry meat over the world, poultry farmers want to improve the productivity of their broiler chickens. They are interested in the type of feed that could achieve this in a good period of time. This challenge has necessitated poultry nutritionists to offer certain nutritional strategies for rapid growth of broilers. Feed additives that promote growth have been recommended as one of the strategic options. Pharmaceutical antibiotics as one of the options have been widely used (Maynard et al. 1984) , but drug resistance problem emanating from their use has made nutritionists to look inwards for alternative feed additives to antibiotics. Such feed additives are probiotics (Cheeson 1994; Ziggers 2009 ), prebiotic (Simmering and Blaut 2001; Patterson and Burkholder 2003; Gibson et al. 2004 ), yeast culture (Raju et al. 2006; Banerjee 2007; Gao et al. 2008) , organic acids (Leeson et al. 2005; Marco 2008; Ndelekwute et al. 2012 Ndelekwute et al. , 2013 Ndelekwute et al. , 2014 and feed grade enzymes (Choct 2007 ). The search is continuing and plant materials otherwise known as phytogenics have been adjudged to be good alternatives (Platel and Sirinivasan 2004; Wei and Shibamoto 2007; Ndelekwute et al. 2015) .
Phytogenic compounds such as essential oils and spices have been reported to exhibit growth promoting properties (Duke 1994; Gwendolyn 2002; Alciceck et al. 2003; Chand et al. 2005; Windisch et al. 2007) . Considering the health hazard, the feed manufacturer and poultry rearer's have been actively looking for an efficacious alternatives. Black paper could be one of the alternative growth promoting source.
Black pepper is a spice which is reported to have antibacterial and antioxidant properties in addition to its ability to enhance secretions of gastric and pancreatic enzymes thereby improving digestibility (Orav et al. 2004;  *Correspondence author: ndelekwute.ek@gmail.com Sirinivasan 2007) . Generally, spices are reported to have positive effect on villi, nutrient absorption and digestal viscosity (Lee et al. 2004a; Lee et al. 2004b; Sirinivasan 2007 ).
These positive properties could be explored for better broiler productivity. Therefore, the objective of the experiment was to determine the effect of black pepper on growth performance and nutrient digestibility of broiler chickens.
Materials and Methods
The experiment was conducted at the Teaching = diet with 1.0% BP. The diets were isonitrogenous (22 %) and isoenergetic (12 MJME/kg) for the starter diet (Table 1 ) and also finisher diet (20% CP and 12.00 MJME/kg) ( Table 2 ). Trial and error method using
Microsoft
Excel package according to Ndelekwute et al. (2014) was used to formulate the diets.
The black pepper seeds used in this study were purchased from the market in dry form. The seeds were separated from some stalk debris contained in the mixture. Thereafter, the seeds were ground into powder form and stored in an air-tight plastic container.
The birds were stabilized for one week in the brooding room with control diet (BP1 
Results
Effect of black pepper on feed intake and performance of broiler at the starter phase is shown in Table 3 
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However, there were no significant differences Similar trend was also observed in feed: gain ratio, protein intake and protein efficiency ratio. 
Discussion
The reduction in live weight at 1.0% level of the black pepper at the starter phase signifies that at a higher level black pepper could become detrimental to growth. Abaza et al. (2008) reported Secondly, 0.50% at the starter phase produced live weight which was significantly higher than the control, but at the end of the finisher phase it was similar to the control. Based on this, it could be said that prolong feeding of black pepper at 0.50% and above could be detrimental. From available reports, not much have been said concerning the use of black pepper seeds in poultry diets, but the result on body weight especially at 0.25% was consistent with some reports on other spices (Windisch et al. 2007) ; herbs (Lee et al. 2004a) ; plant extracts (Chand et al. 2005; Mushtag et al., 2007 ; Javed et al. 2009 ) and essential oils (Abaza et al. 2008 ). This could be linked to better protein digestibility as shown in Table 5 as earlier reported by Abd EL-Latif et al. (2002) .
The lower feed intake at higher levels could be due to pungent characteristics of spices (Lee et al. 2004a) which the black showed. The reduced feed consumption could also be ascribed to strong taste produced by black pepper (black pepper taste hot) in the feed. Lee et al. (2004a) reported that spices produced feed aversion in rodents due to their pungent odour.
Performance of birds fed diet containing 0.25% black pepper over the control could be attributed to reported growth promoting properties inherent in black pepper. These properties include stimulation of digestive enzymes, saliva, hydrochloric acid and mucus;
anti-oxidation effect, ability to improve the number and height of villi, reduction in crypt depth, anti-flatulence ability and anti-microbial activity according to Mathe (1996) ; Jang et al. . Platel and Sirinivasan (2000) attributed that the pungent properties black pepper stimulated digestive enzymes activities.
The inability of the black pepper to improve digestibility of fibre could have resulted to the insignificant reduction of fecal moisture at levels higher than 0.25%.
Poor nitrogen free extract digestibility and energy utilization exhibited at 1.0% could have been one of the factors that resulted to the poor growth performance of the birds at that level (Table 4) . Lee et al. (2004a) had cautioned that high doses of active principles in essential oils of spices could lead to poor digestibility at higher level. This could have been the reason for the poor nitrogen free extract digestibility and energy utilization at 1.0%. Further more, it has been reported that essential oils impaired absorption of alanine in rat (Kerydiyyeh, 2000) .
The author postulated that it could be due to inhibition of the transport mechanism (Na+-K+-ATPase) in enterocyte by the essential oils. This could be a good reason why 0.75 and 1.0% black pepper, significantly reduced live weight (Table 4 ) despite higher protein digestibility.
Absorption of alanine and probably other amino acids would have been impaired .
